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(57)Abstract: 

PURPOSE: To simplify the handling of a substrate by 
a constitution wherein a barrier wall having an ink 
channel and an evaporation chamber is provided 
between a rectangular substrate and a nozzle 
member having a series of orifices to form an ink 
passage provided between an ink tank and an 
evaporation cavity. 

CONSTITUTION: A silicon dice or a substrate 28 is 
attached to a rear face of a tape 18, a barrier layer 30 
is formed on the substrate having an ink channel and 
an evaporation chamber and an inlet of the ink 
channel 28 for receiving ink from the ink tank is 
provided along an edge of the barrier layer 30. In 
terms of an edge feed structure wherein the ink 

directly flows into the ink channel passing through a circumference of the side face of the 
substrate, it is unnecessary to form a slot in the substrate so that it is possible to reduce 
the substrate in size. As a result, the number of substrates in one wafer can be increased, 
thereby reducing a material cost per one substrate. As it is unnecessary to provide a slot in 
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the substrate by etching, a manufacturing time period is reduced and the possibility of 
damaging the substrate at the handling thereof can be reduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet print head which is equipped with the fluid channel which makes it possible to 
open for free passage the heating means arranged by approaching one with which said orifice is 
connected on the substrate which has the nozzle member which has two or more ink orifices, and the 
1st outside edge, and said each orifice and ink tank, and for ink to flow around said 1st outside edge 
of said substrate, and to approach said orifice and to flow, and changes. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Generally this invention relates to the print head part of the ink cartridge 
used for this kind of printer by the detail further about an ink jet (ink injection) and the printer of 
other types. 
[0002] 

[Description of the Prior Art] A heat ink jet print cartridge makes ink discharge so that it may 
operate by heating the ink of the small volume quickly, ink may be made to evaporate, and it may 
pass along one of two or more orifices, for example, the point of ink may be printed on a medium for 
record like one sheet of form. Generally, an orifice is arranged by the nozzle member as one or more 
linearity trains. The image of an alphabetic character and others is printed on a form as a print head 
moves to a form by setting in order appropriately from each orifice, and discharging ink. Generally, 
whenever a print head crosses paper and moves, the parallel displacement of the form is carried out. 
In a heat ink jet printer, since only ink collides with a form, it is high-speed and quiet. This kind of 
printer can attain printing of high quality, and can manufacture it at the compact and hand time. 
[0003] According to the advanced technology, generally, the ink jet print head is equipped with the 
part shown below. Namely, the metal orifice plate in which the ink channel which supplies ink to 
each evaporation chamber which approached the orifice from (1) ink tank, and the orifice of a (2) 
necessary pattern (pattern) are formed or a nozzle member, the silicon substrate equipped with a 
series of thin film resistors which consist of one resistor per (3) evaporation chamber. In order to 
print one point (dot) of ink, a current is passed from an external power to the selected specific thin 
film resistor. The film of the ink which a resistor is heated by this, as a result approaches a resistor in 
an evaporation chamber by it is overheated, explosive evaporation is produced, and the globule of 
ink is made to inject on a form through a related orifice as the result. One print cartridge by the 
advanced technology is indicated by U.S. Pat. No. 4,500,895 of Buck and others of the title a 
"disposable ink jet head" which was published as of February 19, 1985 and was transferred to this 
grantee. 

[0004] In the ink jet print head of one type by the advanced technology currently indicated by U.S. 
Pat. No. 4,683,481 of the title "the ink supply print head for heat ink jets with a common slot" given 
to Johnson, ink is supplied to various evaporation chambers from an ink tank through the slit formed 
in the substrate. Next, ink flows into the manifold part formed in the barrier layer between a 
substrate and a nozzle member, passes along further two or more ink channels, and, finally flows in 
various evaporation chambers. The structure by this advanced technology is classified as central 
supply structure, and ink is supplied to an evaporation chamber from a mid gear, next it is distributed 
in an evaporation chamber toward an outside. In order that the fault of this type by the advanced 
technology of ink supply structure may make a hole to a substrate, production time is needed and the 
area of the substrate needed is that only the area of a hole increases at least. Furthermore, if a hole is 
formed, a substrate will become comparatively weak and handling will become still more difficult, 
furthermore, a manifold — the flow of the ink to an evaporation chamber — inevitable — being certain 
~ extent constraint will be carried out. For example, . when a power source is supplied to the heating 
element in an evaporation chamber, the flow of the ink near the evaporation chamber may be 
affected and a cross talk (interruptive interference) may be raised. When this kind of cross talk 
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supplies a related heating-element power source, it influences the amount of the ink emitted by the 

orifice. 

[0005] 

[Objects of the Invention] This invention aims at offering the improved ink circulation way between 

the ink tanks and evaporation cavities in an ink jet print head. 

[0006] 

[Summary of the Invention] In the desirable example of this invention, the barrier layer equipped 
with the ink channel and the evaporation chamber between the rectangular substrate and the nozzle 
member which has a series of orifices is arranged. A substrate equips two trains with the heating 
element by which linearity arrangement was carried out, and each orifice of a nozzle member has an 
evaporation chamber and a heating element, and relation. Since the ink channel of a barrier layer 
generally has the ink inlet port each other [ a substrate ] prepared along two edges of the opposite 
side, the ink which flows the surroundings of a substrate can flow into an ink channel and an 
evaporation chamber. 

[0007] If the aforementioned ink circulation way (namely, supply way from an edge) is used, it is not 
necessary to prepare the hole or slot for supplying ink to the ink manifold prepared in the center of a 
barrier layer in a substrate. Therefore, the production time which creates a substrate is shortened. 
Furthermore, substrate area can be made small to the heating element of the predetermined number. 
Furthermore, brittleness of a substrate is smaller than the equivalent substrate which established the 
slot, therefore the handling of a substrate is simplified. Furthermore, it can cool in the ink which 
crosses and flows the whole tooth back of a silicon substrate in that in the structure (edge feed) to 
supply from this edge. Therefore, the power emission in a stable state is improved. 
[0008] Furthermore, since the central manifold which offers the common ink style channel to many 
ink channels is not needed, ink can flow quickly by the inside of an ink channel and an evaporation 
chamber. This enables much more printing improvement in the speed. In addition, even if a series of 
ink discharge is performed by eliminating a manifold on it, the ink style stabilized more to each 
evaporation chamber is maintained. Therefore, the cross talk between contiguity evaporation 
chambers is controlled to the minimum. About other advantages, it should become clear by reading 
this indication. 
[0009] 

[Example] In drawing 1 , a reference number 10 shows the ink jet print cartridge incorporating the 
print head based on one example of this invention as a whole. The ink jet print cartridge 10 is 
equipped with the ink tank 12 and a print head 14, and a print head 14 is formed using the tape 
automatic pasting-up method (TAB). A print head 14 (the TAB head assembly 14 is called 
henceforth) has the nozzle member 16 equipped with the hole or orifice 17 which juxtaposed two 
trains on the flexible polymer tape 18, and was formed in it of laser removal. The tape 1 8 is 
marketed as a KaptonTM tape and is available from 3M company. It does not interfere, even if it 
uses other suitable tapes of equivalence for UpilexTM or this. 

[0010] It has the conductive trace 36 (shown in drawing 3 ) which was in the tooth back of a tape 18 
with the conventional photolithography etching and/or the plating processing method, and was 
formed on it. Termination of these conductive traces is carried out by large contact PADO designed 
so that it might interconnect with a printer. The print cartridge 1 0 is designed possible [ anchoring in 
a printer ] so that the contact pad 20 may supply the energy supply signal which contacted the printer 
electrode and carried out external generating on the front face of the transverse plane of a tape 1 8 at 
a print head. 

[001 1] In various examples shown here, trace is formed on the tooth back (field of the opposite side 
of the front face which meets a record medium) of a tape 18. In order to access these traces from the 
transverse-plane front face of a tape 18, it must pierce through the transverse-plane front face of a 
tape 18, and the hole (path) for exposing the edge of trace must be formed. Next, the edge of the 
exposed trace is galvanized using gold, in order to form the contact pad 20 shown on the transverse- 
plane front face of a tape 18. Windows (a part for a window part) 22 and 24 are used in order to 
pierce through and carry out the distraction of the tape 1 8 and to make it easy to paste up other edges 
of the trace which has conductivity on the electrode on the silicon substrate containing a heating 
resistor. In order to protect the parts of the trace which carries out the whereabouts to the bottom of 
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it, and a substrate, it fills up with windows 22 and 24 with a capsule ingredient. 
[0012] In the print cartridge 10 shown in drawing 1 , a tape 18 is bent on the back end of "the snout 
(a part for the regio nasalis)" of a print cartridge, and carries out the distraction only of the 
abbreviation one half of the die length of the posterior wall of stomach 25 of a snout. This 
suspension part of a tape 18 is needed in order to make the conductive trace connected to the 
substrate electrode which passes through the window 22 of the edge of the distant one pass a 
predetermined path. The front view of the TAB head assembly 14 of drawing 1 removed from the 
print cartridge 10 is shown in drawing 2 . The windows 22 and 24 of the TAB head assembly 14 are 
beforehand filled up with the capsule ingredient. 

[0013] In the tooth back of the TAB head assembly 14, the silicon substrate 28 (shown in drawin g 
3 ) which has two or more thin film resistors in which current supply is possible is attached 
according to an individual, on the whole, each resistor is arranged behind one single orifice 17 — 
having - one or more contact pads 20 — one by one — or when alternatively energized by one or 
more pulses impressed to coincidence, each of these resistors act as a resistance heating machine. An 
orifice 17 and the dimension of conductive trace, the number, and a pattern (pattern) are arbitrary, 
and various configurations are designed in order to display the description of this invention briefly 
clearly. In order to make it easy to explain, the relative dimension of the various descriptions is 
adjusted sharply. Even if it forms the pattern of the orifice in the tape 18 shown in drawing 2 by 
combining the etching means and the masking processing method of laser and others in the step-and- 
repeat processing method, it does not interfere. About these processing methods, if the usual 
engineer proficient in the technical field concerned reads this indication, you should be able to 
understand easily. 

[0014] This processing method is further explained to a detail later using drawing 10 . The tooth 
back of the TAB head assembly 14 shown in drawing 2 is shown in drawing 3 . In drawing 3 , it is 
attached in the tooth back of a tape 18, a barrier layer 30 is formed in the substrate 28 which has an 
ink channel and an evaporation chamber, and a silicon dice or a substrate 28 shows one edge of the 
barrier layer to drawing 3 . The detail of this barrier layer 30 is shown in drawing 7 , and it explains 
in detail later. As shown in drawing, the inlet port of the ink channel 32 which receives ink from the 
ink tank 12 ( drawin g 1 ) is arranged along the edge of a barrier layer 30. As similarly shown in 
drawing 3 , the conductive trace 36 is formed in the tooth back of a tape 18, and termination of this 
trace 36 is carried out in the contact pad 20 ( drawing 2 ) of the opposite side of a tape 18. 
[0015] In order to make adhesion easy by forming windows 22 and 24, the edge and substrate 
electrode of trace 36 can be accessed from another tape 18 side. The cross-section side elevation in 
alignment with line A-A of drawing 3 is shown in drawing 4 R> 4. As shown in drawing 4 , trace 36 
conductive edge is connected to the electrode 40 formed on the substrate 28. As similarly shown in 
drawing 4 , the part 42 of a barrier layer 30 is used in order to insulate the edge of the conductive 
trace 36 from a substrate 28. Furthermore, as shown in the side elevation of the tape 18 shown in 
drawing 4 , the inlet port of a barrier layer 30, windows 22 and 24, and the various ink channels 32 is 
arranged. The globule 46 of ink is injected from the orifice hole relevant to each of the ink channel 
32. 

[0016] In order to illustrate the head land pattern (cape encaustic part) 50 used in order to seal 
between the TAB head assembly 14 and print head bodies, the case where the print cartridge 10 of 
drawing 1 is removed with the TAB head assembly 14 is shown in drawing 5 . The description of a 
head land is exaggerated and illustrated. Furthermore, as shown in drawing 5 , in order to enable ink 
to flow at the tooth back of the TAB head assembly 14 from the ink tank 12, the central slot 52 is 
arranged at the print cartridge 10. 

[0017] The head land pattern (cape encaustic part) 50 When the TAB head assembly 14 is pressed by 
the predetermined location to the head land pattern 50 The openings 55 and 56 of a wall are crossed 
on the wall 54 with which the inside upheaved (when the TAB head assembly 14 is positioned, so 
that a substrate may be confined). It is formed and constituted by the print cartridge 10 so that the 
bead (pellet) of the distributed epoxy resin adhesive may form an ink seal (ink seal section) between 
body [ of the print cartridge 10 ], and TAB head assembly 14 tooth backs. As other adhesives, even 
if it uses hot melt, silicone, UV hardening adhesives, and such mixture, it does not interfere. 
Furthermore, even if it arranges the adhesives thin film formed according to a pattern to the field 
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which distributes the globule of adhesives, and the field of the opposite side, it does not interfere. 
[001 8] When it is pressed by the head land pattern 50 shown in drawing 5 after the TAB head 
assembly 14 shown in drawing 3 was positioned correctly and adhesives were distributed, two short 
edges of a substrate 28 are supported by the surface parts 57 and 58 in the opening 55 of a wall, and 
56. a substrate 28 supports the head land pattern 50 by the surface parts 57 and 58 ~ having - it is 
constituted so that it may be located at the almost same flat surface as the Kamitaira side 59 of the 
print cartridge 10 on the top face of the wall 54 with which the tooth back of a tape 18 upheaved to 
the case. Adhesives are caudad extracted as the TAB head assembly 14 is pressed on the head land 
50. Adhesives overflow from the top face of the wall 54 with which the inside upheaved all over the 
slot of the wall 54 with which the inside upheaved, and the wall 60 with which the outside upheaved, 
and or overflows toward the direction of a slot 52 a little. Adhesives are extracted in the direction of 
the wall 60 with which it was extracted in the slot 52 direction toward the inside, and the outside 
upheaved from the openings 55 and 56 of a wall toward an outside, and it is prevented that adhesives 
are extruded outside beyond the need. The adhesives extruded outside not only serve as an ink seal 
(Inn sealant), but enclose conductive trace in the circumference of the head land 50 so that ink may 
not contact trace. 

[0019] Since this ink seal (seal section) is formed by the adhesives which confined the substrate 28, 
although ink can flow into the evaporation chamber formed in the barrier layer 30 through the 
circumference of the side face of a substrate from the slot 52, it does not ooze from under the TAB 
head assembly 14. Thus, the seal by these adhesives combines the TAB head assembly 14 with the 
print cartridge 1 0 mechanically strongly, offers the seal (seal section) by the fluid, and confines trace 
in a capsule. Furthermore, the seal by adhesives is easier to harden than the seal by the advanced 
technology, and since it can observe the boundary line of a sealing compound easily, it can detect 
easily leakage between a print cartridge body and a print head. 

[0020] In order to enable ink to flow into the inlet port of an ink channel finally through a central 
manifold (ream adult), rather than the print head structure by the advanced technology which 
establishes a slit or a slot, ink equips an ink channel with the advantage of further many [ direction / 
of the edge feed (it supplies from edge) structure which flows directly ] through the surroundings of 
the side face of a substrate in the die-length direction in a substrate. Since one advantage does not 
need to form a slot in a substrate, it is being able to make a substrate smaller. Since it is not 
necessary to prepare a long and slender central hole in a substrate, it not only can narrow width of 
face of a substrate, but is substrate structure without a central hole and the inclination cracked or 
damaged decreases, it is possible to shorten the die length of a substrate. Thus, by shortening a 
substrate, the head land 50 shown in drawing 5 is shortened, as a result compaction of the snout (a 
part for the regio nasalis) of a print cartridge is enabled. Thus, that it can be shortened covers the 
migration path bottom of a snout at the whole width of face of a form in order to press a form to a 
pivotable platen, it is equipped with one or more pinch rollers, and in order to maintain contact of the 
surrounding form of a platen, when attaching a print cartridge in the printer equipped with one or 
more rollers (it is also called a star wheel) on the migration path further, it has important semantics. 
The snout (a part for the regio nasalis) of a print cartridge is able to approach and install a short 
******** star wheel in a pinch roller, and contact of the form and roller in alignment with the 
migration path of a print cartridge snout can be held much more certainly. 

[0021] Furthermore, by making a substrate small, it becomes possible to increase the number of the 
substrate which can be formed in per wafer, as a result the ingredient cost per substrate can be 
reduced. Other advantages of edge feed structure are that the inclination which production time is 
reduced since there is no need of establishing a slot in a substrate by etching, and a substrate 
damages on the occasion of handling decreases. Furthermore, since the ink which crosses the tooth 
back of a substrate and flows the circumference of the edge of a substrate acts so that heat may be 
removed from a substrate tooth back, a substrate can emit more heat. 

[0022] Edge feed structure also offers the advantage on many engine performance. Since the 
elements which restrain the flow of ink by eliminating a manifold and a slot from a substrate 
decrease in number, it enables ink to flow still more quickly in an evaporation chamber. If the rate of 
flow of ink becomes large, the frequency response of a print head will be improved, and if the 
number of an orifice is fixed, a print speed will improve. Furthermore, if the flow of ink becomes a 
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high speed further, the cross talk (mutual intervention) between the contiguity evaporation chambers 
resulting from fluctuation of the ink flow rate produced on the occasion of inaugural kindling to the 
heater element in an evaporation chamber will be mitigated. 

[0023] In drawing 6 which shows a part of completed print cartridge 10, a parallel lines shadow 
shows the location of the underlay adhesives which form a seal (seal section) between the TAB head 
assembly 14 and the body of the print cartridge 10. In drawing 6 , adhesives are arranged between 
two broken lines which usually surround the arranged orifice 17. In this case, the outside broken line 
62 is located inside more slightly than the boundary of the outside upheaval wall 60 shown in 
drawing 5 , and the inside broken line 64 is located inside more slightly than the boundary of the 
medial-eminence wall 54 shown in drawing 5 . Adhesives are pressed out through wall openings 55 
and 56 ( drawing 5 ), and the trace connected to the electrode on a substrate is put into a capsule (it 
encloses). 

[0024] The cross section of this seal in alignment with line B-B of drawing 6 is shown in drawing 9 , 
and suppose that it inquires later. In order to form the TAB head assembly 14, the transverse-plane 
perspective view of the silicon substrate 28 attached to the tooth back of the tape 18 shown in 
drawing 2 is shown in drawing 7 . A silicon substrate 28 has the thin film resistor 70 of 2 trains by 
which parallel arrangement was carried out as shown in drawing 7 formed on it using the 
conventional photolithography technique. These thin film resistors are exposed through the 
evaporation chamber 72 formed in the barrier layer 30. Since die length is about 1/2 inch and is 
equipped with 300 heating resistors 70, the substrate 28 in the case of one example makes resolution 
of 600 dots per inch possible. 

[0025] In order to connect with the conductive trace 36 (a broken line shows) formed in the tooth 
back of the tape 18 shown in drawing 2 , an electrode 74 is formed on a substrate 28. The 
multiplexed Iriki signal which is supplied to an electrode 74 is un-multiplexed, and in order to 
distribute the signal to many thin film resistors 70, the enclosure of a broken line shows demulti 
PUREKKUSA 78 formed on a substrate 28 to drawing 7 . If demulti PUREKKUSA 78 is used, it is 
possible to make the use number of an electrode 74 into a fraction farther than the use number of a 
thin film resistor 70. If the use electrode number decreases, as shown in drawing 4 , the ink style 
which flows the surroundings of a side face with a longer substrate possible [ creating all the 
connections to a substrate by part for the end where a substrate is short ] therefore will not be 
blocked by these connections. Even if demulti PUREKKUSA 78 is a suitable decoder for decoding 
the coded signal which is supplied to an electrode 74, it does not interfere. Demulti PUREKKUSA is 
equipped with the input lead wire (not shown in order to make it brief) connected to the electrode 74, 
and the output lead wire (not shown) connected to the various resistors 70. 
[0026] Similarly, a barrier layer 30 is formed on the front face of a substrate 28 using the 
conventional photolithography technique. Even if this barrier layer is a polymer of a 
photoconductivity (photoresist) and others with which the evaporation chamber 72 and the ink 
channel 80 are formed into it, it does not interfere. As drawing 4 was already examined, the part 42 
of a barrier layer 30 insulates the conductive trace 36 from the underlay substrate 28. 
[0027] In order to attach barrier layer 30 top face to the tooth back of the tape 18 shown in drawing 3 
with adhesives, a thin adhesives layer 84 like the wetness layer of a polyisoprene photoconductivity 
is applied to the top face of a barrier layer 30. If the top face of a barrier layer 30 can be made with 
adhesives, another adhesives layer is unnecessary. Therefore, the substrate structure obtained as a 
result is positioned to the tooth back of a tape 1 8 so that the orifice and resistor 70 which were 
prepared in the tape 18 may come on a straight line. In this straight-line arrangement process, the 
edge of an electrode 74 and the conductive trace 36 is also inevitably arranged on a straight line. 
Next, trace 36 pastes an electrode 74. This linear array and an adhesion process are explained in 
more detail with reference to drawing 10 later. Where a pressure is put, the substrate / tape structure 
which straight-line arrangement was carried out and was pasted up are heated in order to stiffen the 
adhesives layer 84, and it attaches the substrate structure to the tooth back of a tape 18 strongly. 
[0028] The enlarged drawing of one single evaporation chamber 72 after the substrate structure of 
drawing 7 was fixed to the tooth back of a tape 18 through the thin adhesives layer 84, a thin film 
resistor 70, and the frustum form orifice 17 is shown in drawing 8 . A part for the side-face edge of a 
substrate 28 is shown as a part for a edge 86. During actuation, ink flows into the ink channel 80 and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/7/2005 



JP,06-008434,A [DETAILED DESCRIPTION] 



Page 6 of 10 



the evaporation chamber 72 relevant to this through the surroundings of the side-face edge 86 of a 
substrate 28 from the ink tank 12 of drawing 1 so that an arrow head 88 may show. If power is 
supplied to a thin film resistor 70, the film of the ink close to a resistor will be overheated, explosive 
evaporation will be caused, and the globule of ink will be injected through an orifice 17 as the result. 
Next, the evaporation chamber 72 is filled up by capillary action. Incidentally, the thickness of a 
barrier layer 30 is about 1 mil, the thickness of a substrate 28 is about 20 mils in a certain desirable 
example, and the thickness of a tape 18 is about 2 mils. 

[0029] Drawing 9 is an elevation surface sectional view in alignment with line B-B of drawing 6 , 
and shows the condition that adhesion immobilization of the substrate 28 was carried out by the thin 
adhesives layer 84 at the central part of a tape 18 on the top face of the barrier layer 30 which has the 
part, ink channel, and the evaporation chambers 92 and 94 of the adhesives seal 90 surrounding a 
substrate 28. Some plastics bookbinding objects of the print head cartridge 10 which has the wall 54 
which is shown in drawing 5 , and which upheaved are shown. Thin film resistors 96 and 98 are 
arranged in the evaporation chamber 92 and 94, respectively. Ink 99 flows out of the ink tank 12, it 
passes along the central slot 52 established in the print cartridge 10, and the condition of flowing into 
the evaporation chambers 92 and 94 through the surroundings of a substrate 28 is shown in drawing 
9 . If power is supplied to resistors 96 and 98, the ink in an evaporation chamber will be emitted as 
globules 101 and 102 of the ink which blew off. 

[0030] In other examples, an ink tank is equipped with the ink source according to two individuals 
(source of supply), and each ink tank contains the ink in which colors differ. In this alternative 
example, the central slot 52 shown in drawing 9 is carried out as [ show / a broken line 103 ] for 2 
minutes, and the each side of the central slot 52 passes to the separate ink source. Therefore, the 
evaporation chamber by which straight-line arrangement was carried out injects the ink of one color 
on left-hand side, and the evaporation chamber by which straight-line arrangement was carried out 
on right-hand side can be created so that the ink of the color of another side may be injected. This 
technique can be applied also to creation of 4 color print head, and it can be created so that ink may 
be supplied to the ink channel to which a separate ink tank was along each side face of a substrate, 
respectively. Therefore, the structure of using four edges can be used instead of the structure 
supplied from two already examined edges. However, in this case, in order to give symmetric 
property, it is desirable to use a square substrate. 

[0031] One approach for creating the desirable example of the TAB head assembly 14 shown in 
drawing 3 is shown in drawing 10 . First, as an ingredient, polymer tape 104 KaptonTM or 
UpilexTM type tape is used. However, as a tape 104, even if it is not these brands, it is suitable for 
the use in the procedure explained below, and if it is a shelf polymer film, it will not interfere, as this 
kind of film — Teflon and a polymer — even if it is the id, polymethylmethacrylate, a polycarbonate, 
polyester, a polyamide, polyethylene terephthalate, or such mixture, it does not interfere. Generally, 
a tape 104 is supplied with band-like [ which was wound around the reel 105 / long ] (strip). In order 
to transport a tape 104 correctly and certainly, the sprocket hole 106 along the side face of a tape 104 
is used. Instead, even if it transports a tape using the installation tools of other types, it does not 
interfere without a sprocket hole 106. 

[0032] As shown at drawing 3 in the case of desirable this example, using the conventional metal 
deposit and a photolithography process, the tape 104 in the condition of having already had the 
conductive copper trace 36 on it is used. In order to distribute an electrical signal to the electrode 
formed on the dice made from silicon arranged following a tape 104 top, it depends for the 
predetermined pattern (pattern) of conductive trace on a desirable approach. In this desirable process, 
laser removal of the tape 1 04 is carried out at the pattern (pattern) formed with one or more masks 
108 using the laser radiation 110 which it is sent to a laser-beam-machining chamber, for example, 
F2, ArF, KrCl, KrF, or the XeCl type Excimer laser 112 generates. An arrow head 114 shows the 
laser radiation by which the mask was carried out. 

[0033] In a certain desirable example, this seed mask 108 covers the large part of a tape 104, and 
plots all the removed configurations. That is, in the case of the orifice pattern mask 108, two or more 
orifices are contained in one mask, for example, and, in the case of the evaporation chamber pattern 
mask 108, two or more evaporation chambers are contained at one mask. Instead, even if it carries 
out the parallel arrangement of an orifice pattern, an evaporation chamber pattern, or the patterns 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/7/2005 



JP,06-008434,A [DETAILED DESCRIPTION] 



Page 7 of 10 



(pattern), such as other patterns, for example on a quite larger common mask substrate than a laser 
beam, it does not interfere. In this case, sequential migration of this seed pattern is carried out into a 
laser beam. As for the charge of mask material used for this kind of mask, it is desirable that it is the 
ingredient which consists of for example, a multilayer dielectric or a metal like aluminum, and has 
advanced reflexibility in laser wavelength. 

[0034] It seems that the pattern of the orifice formed with one or more masks 108 is generally shown 
in drawin g 2 . In order to form the inclination of an orifice with a stage as shown in drawing 8 , it 
does not interfere, even if it uses two or more masks 108. In one example <A 
HREF=VTokujitu/tjitemdm.ipdl?N0000=237&N0500=lE_N/;?9??7; 

<;///&N0001=744&N0552=9&N0553=000004" TARGET= M tjitemdrw M > drawing 2 And although 
the pattern (pattern) of the windows (a part for a window part) 22 and 24 shown in 3 is formed with 
one individual mask 108 In desirable this example, before applying to the processing process which 
shows a tape 104 in drawing 1010 , the conventional photolithography technique is used and 
windows 22 and 24 are formed. In the alternative example of a nozzle member in which a nozzle 
member also has an evaporation chamber, in order to form an orifice, one or more masks 108 are 
used, and in order to form the evaporation chamber formed in the thickness direction of a tape 104, 
an ink channel, and a manifold, the different mask 108 and the laser energy level (and/or, laser shots 
per hour) from the above are used. 

[0035] Generally the laser system for these processing processes is equipped with beam-of- light 
****** optical equipment, linear array opticalequipment, and the processing chamber that has 
highly precise and the device section used for handling and positioning of a high-speed mask round 
trip mobile system and a tape 104. The laser system in a desirable example uses projection mask 
structure. That is, the high precision lens 115 arranged between a mask 108 and a tape 104 projects 
the image (image) of the pattern (pattern) which a mask 108 determines on a tape 104 by the 
Excimer laser beam. 

[0036] An arrow head 116 shows the laser radiation which comes out of a lens 115 and by which the 
mask was carried out. If the projection mask of this kind of structure is used, since a mask will 
separate distantly physically and will be arranged from a nozzle member, the advantage that 
precision of an orifice dimension can be made high is acquired. Naturally in a removal-processing 
process, it is formed, and the soot emitted moves the distance of about 1 centimeter from the nozzle 
member by which removal processing is carried out. When the mask touches the nozzle member or it 
is close, soot produces the inclination to ****, to make the graphic form removed transform and to 
reduce dimensional accuracy on a mask. In a desirable example, since it is 2 centimeters or more 
away from the nozzle member by which removal processing is carried out and a projector lens is 
arranged, it is avoidable that soot collects on a nozzle member or a mask. 

[0037] Removal processing is common knowledge as a technique which creates the configuration 
which has a taper- like wall, and the configuration of a taper where the diameter of the orifice in the 
front face as for which laser carries out incidence becomes larger than the diameter of the orifice in 
the front face which leaves laser is formed. When an energy density is less than about 2J per square 
centimeter, whenever [ tapering tilt-angle ] changes remarkably according to change of a light 
energy consistency which carries out incidence to a nozzle member. When energy density is not 
controlled, whenever [ tapering tilt- angle / of the orifice created ], it should change sharply and the 
diameter of the orifice in an outlet should be sharply changed as the result. If the diameter of the 
orifice in an outlet is not fixed, the volume and rate of a globule of ink which are injected will 
change detrimentally, and will reduce the quality of printing. In a desirable example, the light energy 
of the laser beam currently used for removal processing is supervised by the precision, and whenever 
[ tapering tilt- angle ] becomes fixed, as a result an outlet diameter is controlled refreshable. If the 
outlet diameter is fixed, that there is an inclination other than the advantage that the quality of 
printing improves will act in favor of the function of an orifice. 

[0038] A discharge rate increases, ink converges further, and is emitted by operation of a tapering 
inclination, and a reason is because other advantageous operations are demonstrated. To the shaft of 
an orifice, whenever [ tapering tilt-angle ] will not interfere, if it is 5 thru/or the range of 15 degrees. 
If the processing process as a desirable example indicated here is used, manufacture quick without 
the need of swinging a laser beam to a nozzle member, and precise will be enabled. Even if it is not 
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the beam-of- light outlet front face of a nozzle member and carries out incidence of the laser beam to 
a beam-of-light inlet-port front face, a precise outlet diameter is formed. 
[0039] After a laser removal process, the polymer tape 104 is moved gradually and a removal 
process is repeated. This is called step-and-repeat. 2 thru/or extent for 3 seconds are enough as all the 
processing times required in order to form one single pattern on a tape 104. As already stated, in 
order to shorten the processing time per nozzle member, it does not interfere, even if it includes 
collectively many configurations which should be removed in one mask pattern. 
[0040] In order to form an orifice, an evaporation chamber, and an ink channel in a precision, a laser 
removal-processing process has an advantage clearer than the punching technique by the laser of 
other forms. In laser removal processing, the short pulse of powerful ultraviolet rays is absorbed by 
the film with a thickness of about 1 micrometer or less from a front face. Desirable pulse energy is 
more than an about 100mm joule per square centimeter, and the duration of a pulse is less than about 
1 microsecond. A powerful ultraviolet radiation line photodissociates a chemical adhesion agent in 
an ingredient under such conditions. Furthermore, the fragment which the absorbed ultraviolet-rays 
energy was concentrated on the ingredient of the very small volume, and was dissociated is heated 
quickly, and these heated fragments are injected from the front face of an ingredient. Since these 
processes are performed very quickly, it is difficult [ time ] into a surrounding ingredient for heat to 
spread. Consequently, in melting or the perimeter of a configuration damaged and removed, a 
surrounding field can copy the form of an incident ray with the dimensional accuracy of about 1 
micrometer. Furthermore, if laser removal is used and the conditions that cover the whole field 
removed and a light energy consistency is fixed will be satisfied, the chamber which has the bottom 
plane which forms a crevice within a layer can also be formed. The depth of this seed chamber is 
determined by a laser shots per hour and the output (power) consistency of each shot. 
[0041] Laser removal processing has many advantages about formation of the nozzle member for ink 
jet print heads as compared with the conventional Taira version electrical-and-electric-equipment 
molding processing. For example, generally, laser removal processing is cost ** and is more easier 
than the conventional Taira version electrical-and-electric-equipment fabrication. Furthermore, if a 
laser removal-processing process is used, a dimension can create the polymer nozzle member 
equipped with the geometry nature of an unrealizable nozzle in the conventional electric quite large 
(that is, surface area is large) fabrication. The nozzle of a peculiar configuration can be created by 
controlling exposure reinforcement, or changing the direction of a laser beam and carrying out 
multiple- times exposure for every exposure, especially. About the example of the configuration of 
various nozzles, "the processing approach which carries out optical removal of the nozzle plate 
which has at least one opening with a stage and opening with a stage which penetrate and carry out 
the distraction of the polymer ingredient" is entitled, and it is transferred to this grantee, and is 
indicated by the connection application 07th of this patent indicated by this specification as a 
reference document / No. 658726. Furthermore, geometry nature with a precise nozzle can be 
attained, without carrying out strict process control to extent needed in an electric fabrication 
process. 

[0042] Still more nearly another advantage in the case of forming a nozzle member is that an orifice 
or a nozzle with various nozzle (diameter D) opposite nozzle length (L) ratios can create easily by 
carrying out laser removal of the polymer ingredient. Incidentally, the L/D ratio in desirable this 
example is larger than 1. The advantage acquired by [ of a nozzle ] carrying out the increment in die 
length to the diameter of a nozzle is that the orifice in an evaporation chamber and the strict nature of 
positioning of a resistor are eased. 

[0043] On the occasion of use, the created polymer nozzle member for ink jet printers which carried 
out laser removal processing has a property superior to the conventional orifice plate by which 
electric shaping was carried out. For example, the polymer nozzle member which carried out laser 
removal processing has advanced drag force to the corrosion in the ink for printing which uses water 
as the base, and, generally is hydrophobicity. Furthermore, since the polymer nozzle member which 
carried out laser removal processing has comparatively low spring constants, the exfoliation 
inclination of the nozzle member and barrier layer by the nozzle member, the underlay substrate, or 
the inclusion stress between barrier layers becomes small. Furthermore, immobilization in a polymer 
substrate or creation by the polymer substrate is easy for the polymer nozzle member which carried 
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out laser removal processing. 

[0044] Although Excimer laser is used in desirable this example, in order to attain removal 
processing, it does not interfere, even if it uses other ultraviolet-rays light sources which are 
substantially the same. In order to make the tape which it is going to remove absorb well, as for the 
wavelength of this kind of ultraviolet-rays light source, it is desirable that it is the range from 150nm 
to 400nm. Furthermore, in order to discharge the removed ingredient quickly, without essentially 
heating the surrounding remaining ingredient, when pulse duration is less than about 1 microsecond, 
the energy density per square centimeter must be more than an about 100mm joule. 
[0045] In order to form a pattern (pattern) on a tape 104 so that he can understand if it is the usual 
expert in the technical field concerned, many other processing approaches can be used. Molding or 
casting using chemical etching, reaction ion etching, ion beam mealing, and the 

pattern that carried out the Mitsunari form as this kind of the processing approach etc. is mentioned. 
The following process in this processing method is a clarification process, and is arranging the part 
by which laser removal of the tape 104 was carried out under the clarification station 1 17. At the 
clarification station 117, the fragment produced by laser removal is removed by the usual industrial 
approach. 

[0046] Next, a tape 104 is moved to the next station. This station is the optical linear array station 
118 included in a usual automatic TAB bonder (adhesion equipment) like internal Read adhesion 
equipment model number IL-20 marketed by Shinkawa. A bonder (adhesion equipment) is 
programmed in advance using the target pattern on the substrate created by the approach used in 
order to create the linear array (target) pattern on the nozzle member created by the approach used in 
order to create an orifice, the same approach as a process, and/or the process, and a resistor, the same 
approach as a process, and/or the process. Since the nozzle member is translucent in desirable this 
example, the target pattern on a substrate can be seen through a nozzle member. Next, a bonder 
positions the silicon dice 1 20 automatically to a nozzle member so that two target patterns may come 
on a straight line. Shinkawa A TAB bonder has this kind of linear array function. The function to 
array linearly automatically the target pattern on a substrate and the target pattern on a nozzle 
member not only positions a resistor and an orifice on a straight line correctly, but positions 
inevitably the electrode on a dice 120, and the edge of the conductive trace formed in the tape 104 on 
a straight line. It is because straight-line arrangement of trace and the orifice is carried out for the 
reason in a tape 104 and straight- line arrangement of a substrate electrode and the heating resistor is 
carried out on a substrate. Therefore, when straight-line arrangement of the two target patterns is 
carried out, straight-line arrangement of all the patterns on a tape 104 and the silicon dice 120 will be 
carried out mutually. 

[0047] Thus, the automatic linear array of the silicon dice 120 to a tape 104 is attained only using the 
equipment marketed. By unifying conductive trace and a nozzle member, this kind of linear array 
function is attained. The assembly cost of a print head is not only reduced, but operation of such 
unification reduces the ingredient cost of a print head. 

[0048] Next, in order to depress the edge of conductive trace on a related substrate electrode through 
the window (a part for a window part) established in the tape 104, the interlocking pasting-up 
method (gang bonding) is used for an automatic TAB bonder. Next, a bonder supplies heat using the 
heat compression pasting-up method in order to weld the edge of trace to a related electrode. The 
side elevation of one example of the structure acquired as a result is shown in drawing 4 . For 
example, even if it uses the adhesion approach of the type of those other than [ like ultrasonic 
bonding a conductive epoxy resin, soldering paste, or the means of other common knowledge ] said, 
it does not interfere. Next, a tape 104 is moved to heating and the pressure station 122. The layer 84 
of adhesives is arranged on the top face of the barrier layer 30 formed on the silicon substrate already 
examined about drawing 7 . After the aforementioned adhesion process, in order for the silicon dice 
120 to be pressed by the tape 104, to stiffen the adhesives layer 84 and to paste up a dice 120 on a 
tape 104 physically, heat is added. 

[0049] After that, a tape 104 moves and is rolled round by arbitration at a machine reel 124. After 
that, in order to separate each TAB head assembly mutually, even if it cuts a tape 104, it does not 
interfere. Next, it is arranged on the print cartridge 1 0, the already explained adhesives seal 90 of 
drawing 9 is formed, and the TAB head assembly obtained as a result fixes a nozzle member to a 
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print cartridge strongly, prepares an ink-proof seal ( ink leakage prevention seal section) around a 
substrate between a nozzle member and an ink tank, and in order to isolate trace from ink, it encloses 
trace with a capsule in the location close to a head land. 

[0050] Next, the point of the perimeter on a flexible TAB head assembly is fixed to the print 
cartridge 10 made from plastics by the adhesion processing method melting penetration type 
[ usual ], and as shown in drawing 1 , the polymer tape 18 is mostly maintained at the same flat 
surface with the front face of the print cartridge 10. In the above, the principle, the desirable 
example, and the actuation approach of this invention were explained. However, this invention is not 
restricted to a specific example. For example, the aforementioned invention can be used together 
with ink jet printers other than a heat type like a heat type ink jet printer. 



[Effect of the Invention] As explained above, the ink circulation way between the ink tanks and 
evaporation cavities in an ink jet print head is improvable by using this invention. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the ink jet print cartridge by one example of this invention. 
[Drawing 2] It is a perspective view on the front face of a transverse plane of a TAB print head 
assembly. 

[Drawing 3] It is a perspective view on the front face of a rear face of a TAB head assembly. 
[Drawing 4] It is the side elevation of the cross section in line A-A of drawing 3 . 
[Drawing 5] It is the partial perspective view of the ink jet print cartridge of drawing 1 . 
[Drawing 6] It is the partial perspective view of the ink jet print cartridge of drawing 1 . 
[Drawing 7] It is a top view in the perspective of substrate structure. 

[Drawing 8] It is a partial fracture top view in a part of perspective of a TAB head assembly. 
[Drawing 9] It is an outline sectional view in line B-B of drawing 6 . 

[Drawing 10] It is drawing showing one of the processes which form a desirable TAB head 
assembly. 

[Description of Notations] 

12: Ink tank 

16: Nozzle member 

17: Orifice 

18: Tape 

20: Contact pad 

22 24: Window 



[Translation done.] 
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[Drawing 2] 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The substrate which has a top face and the base which counters and has the 1st external 
edge along the circumference, 

The nozzle member positioned so that two or more ink orifices might be formed and it might lie on 
said top face of said substrate, 

Two or more heating means to be formed in said top face of said substrate, to approach one to which 
said orifice relates, respectively, and for it to be arranged, to evaporate some ink, and to make said 
ink breathe out from said related orifice, 

The fluid channel which enables it for ink to turn around said 1 st external edge of said substrate from 
said ink tank, and to flow to said top face of said substrate so that it may be open for free passage on 
an ink tank and said orifice and said heating means may be approached through each of said orifice 
and said heating means, 

Preparation ****** 5 the print head for ink jet printers. 

[Claim 2] It is the print head according to claim 1 which said fluid channel has two or more ink 
channel and two or more evaporation chambers, and said ink channel is open for free passage 
between said ink tanks and said evaporation chambers, and is characterized by relating each of said 
evaporation chamber with an ink orifice and a heating means. 

[Claim 3] It is the print head according to claim 2 which said substrate has the 2nd external edge 
again, and said fluid channel enables it for ink to turn around said 1 st [ the ] of said substrate, and the 
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2nd external edge, and to flow to said ink channel, and is characterized by supplying ink to said 
evaporation chamber from said ink tank, 

[Claim 4] Said fluid channel is a print head according to claim 1 characterized by being formed in 
the barrier layer between said substrates and said nozzle members. 

[Claim 5] Said barrier layer is a print head according to claim 4 characterized by being the layer by 
which the insulating material formed on said substrate was patternized. 

[Claim 6] Said barrier layer is a print head according to claim 4 which is separated from said nozzle 

member and characterized by having pasted the rear face of said nozzle member. 

[Claim 7] The print head according to claim 1 characterized by said substrate being a rectangle 

mostly. 

[Claim 8] The print head according to claim 1 characterized by having further the print cartridge 
body which holds said ink tank for supplying said ink to said fluid channel, and changing. 
[Claim 9] Said ink tank contains the ink of two or more colors, 

It is open for free passage with said some of ink tanks containing the ink of the 1 st color through one 
as which said orifice was chosen. 1st fluid channel which enables it for the ink of said 1st color to 
approach one as which it turned around said 1st external edge of said substrate, and said orifice was 
chosen, and to flow, 

The 2nd fluid channel which makes it possible to approach one as which it was open for free passage 

with said some of ink tanks containing the ink of the 2nd color through one as which everything but 

said orifice was chosen, the ink of said 2nd color turned around the 2nd external edge of said 

substrate, and the above of said orifice others were chosen, and to flow, 

The print head according to claim 8 characterized by changing in preparation for a pan. 

[Claim 10] The substrate which has a top face and the base which counters and has the 1st external 

edge along the circumference, 

The ink tank containing supply ink, 

Two or more heating means to be formed in said top face of the nozzle member in which two or 
more ink orifices were formed, and said substrate, to approach one to which said orifice relates, 
respectively, and for it to be arranged, to evaporate some ink, and to make said ink breathe out from 
said related orifice, 

It is open for free passage on said ink tank, and leads to each of said orifice and said heating means. 
Said fluid channel It is enabled for ink to turn around said 1 st external edge of said substrate from 
said ink tank, and to flow to said top face of said substrate. It is the fluid channel which is made to 
approach said orifice and said heating means, and has two or more ink channels and two or more 
evaporation chambers. It is the fluid channel by which said ink channel is open for free passage 
between said ink tanks and said evaporation chambers, and each of said evaporation chamber is 
related with the ink orifice and the heating means, 
Preparation ******^ the print cartridge for ink jet printers. 

[Claim 1 1] It is the print cartridge according to claim 10 which said substrate has the 2nd external 
edge again, and said fluid channel enables it for ink to turn around said 1st [ the ] of said substrate, 
and the 2nd external edge, and to flow to said ink channel again, and is characterized by supplying 
ink to said evaporation chamber from said ink tank. 

[Claim 12] It turns around one or more surrounding edges of a substrate from an ink tank, and ink is 
supplied to the top face of said substrate. The ink which turned around said one or more edges, and 
flowed Are the step which makes it possible to go into an evaporation chamber, and each 
evaporation chamber encloses the heating means substantially formed in said top face on said 
substrate. The step which evaporates some ink in one to which a step and a heating means are 
energized and said evaporation chamber relates, and makes said ink breathe out from an orifice, 
The preparation ****** printing approach. 



[Translation done.] 
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mtS C t K «fc o TIE e tC £ -5 «T r & * . 
[0009] 

[ UttWl 0 1 ttfcor#jfs#^ i o or, 

h:/y>h27— h 'J ? 1 0 {i'O £ £ > ^ 1 
2M^U>h^9 F 1 4£flM., :/y>h^*Fl4 
tt^-:7@IM8*£ (TAB) *mi*XBf&StlZ>. 7 
y> h-^ F 1 4 (J^m TAB-^* Fttfittl 4<tffc 

apt on T "r--^<hbTrtj|S$nr*5D, 3Mtt^6 
A#pJ$fc-C£>* 0 Up i 1 ex T "Xt*CttlC^WDffeCD 

[0010] 1 sonwiax. '<&&<Dwm¥-m*- 

J&;*nfc{E^1$hU--*3 6 (H3CC^r) **trs. 
Cti6(0iE^hU-X«, :/y >*£tB&gi^r&J: 
^tciSffl-$ti^*o««/<F(ci:oresas$n^o ^ 30 

y> h*7- h'j visl 0«, ^-^l 8(DIE3ff<Dft®± 
CC*5l>Tjgtt^* F2 0#^y>*m@tC&B!&U «■» 

j:^cc, 7v>2ft(£mtftt^micmt2tixi,>z> 0 

[0011] CC<C^r«^«cSHfi«CC4»l*Ttt % t"- 
?*l 8<D^T® (ffi»«»«:»ffi'r&«ffi©H3*fllJ©ffi> 

^SHJ-f £/cg>4m (ilffi) 1 8©IEM^®£ 

-*<D*&§B«:, :/l 8<DiEM^®±tC^§n5SS4 

£<**i£. -iM>F$ 2 2M24« 4 7^- 

^1 8£W,vcfl«£U {sii^Wt^ h u-xoffeCD 

^*ira»&«ta*s:£&s/ y 3 >»s±(D«sccg^e-r 

*C££SWC*Sfc«frKffll»6n&. ^-v>F322 

£&m?Ztcto^ iyttJlttWlcX^xftrnztiZ. 
[o 0 1 2 ] 0 1 ct^-r ^y> h*- h y otcfc 



<Df£i£2 S<D&£<Dm¥ftt&1fam*Z> 0 so 

ccomT&ftic*. m^jsomw a > f $ 2 2 *iiji*r 
1 o^e>ixonufcai<DTAB^^ f«js#i 4<dje 

®@^:02^-r o TAB^7 FJfflAL^l 4<D^y>F 

f?2 2S^2 4tctt*^H2;W»3W«r^«$nrii 

[0013] TAB^'; FttSt* 1 40W®^C« t «9t 

®2 8 (03^-T) ^^$n^ 0 S^tn 
Stt 1 o<0»-* »; 7 1 7©W«tt:iB«S*i, lo 

F2 ojcwyctc. f^j^ptc 
ms. cft%<D^$imtmimimtLxVEm?z>o 

lt*5, 02 CC^-T ^-:71 8tC*5W^^V^ 

fcc^r u - if ^cr>ffe©x * > i/^© <t * > >/tjnx 
S^ffi^t>i± ^ c t jc «t o r ^ 4>M u 3E* c 

[0014] COmJL&lCO^X tt, 13 1 0 £fl§OTf& 
tIMfCWi. S2«l7n*rTAB^v Fftftf* 

1 4©^ra£03CC7irr. @3CC*5C^r, 5/ya>^-f 
XX«S«2 8«^-^l 8<DnWlCWLK)tfVhtl. A 
ls>?* + * foJ&zmM** £g« 2 8 CCPiH 

To C<D^M®3OCDi^$ffltCKUT«07«:^t, f^r 

BL<»wr^. scc^-r^^cc, ^>^^>^i2 

(0 1 ) ^e>-Y>^^ctlX^^>^^-r^;l/3 2<0A 
□«»SJB3 oa«K:»orieB$tiS. I^ID<ia3K: 

BM>«tt^9 F2 0 (H2) K*j|,ir*aB8-rS. 
[0 0 15] ^^>F^2 2Sa e 24^tgf^^CiKl < fc 

Cims. S3<D3BlA-A«:?&-p/cKMMS^® 
4^to ®4tC^-T<fc^CC, ^©HU-X3 6S 
5P«Sfe2 8±Ccff^$n/c^4 0«:SiK^^^o |5j 
D< 04 tC^-T cfc^CC, PiM®3 0<Dg|5^4 2«, ®g 

2 8 #>e>kagt£<D h U-X 3 6 <DBa$£tt*i* ^/c«>CC 

ffic^n^. Mtc04^-r-r-^i 8ofiM@cc^-r 

i:^CC, »gjf30, »)^>h^22RO'24, 



5 

<D/NS4 6«:. ^>*^**Jl/3 2<D&*±m&btt* 
[00 16]TAB^^ KJffi^zli* 1 4<t^U>h^^ F 

>F*7-F U 0£TAB^? 1 4 i^tc 

sita^snu^. Mcc®5tc7K*rj:^K:. 

1 2*»e>TAB^* Fffiftttl 4©^§WC-<>* 

^ 1 0 iC**;* P ? h 5 2 a*Kg£*l£ e 
[0017)^9 F*>F'<*-> <0Pg£«®#> 5 0 
TAB^f FSfiAEttl 4*W? F^> F>**->5 

fcS5 4±«:a<OSan»5 5RDf5 6*Mttor (TA 
■B^9 FUttttl 4^(4«««)Stifc»^«:«««r8i; 
&#£<fc5CC) ^ffi$n/cx^+s/^J!§a^Si|(Otf-F 

[0 0 18] H3(C*fTAB^? PUSH* 1 4#iEO 

F^> F/^->5 0tCffEESn/ci©^tC«. 
2 8<D2 0CD^l^gP«, M<O^Pg|55 5RO*5 6rt«: 

F5>F^*->5 Ott, S«2 8#3l®gP#5 7;RC>' 
58^C<fcoT3a3F;*n£^§^K^ f-^18©Wi 
i2L,/c^5 4CD±®(D±(C*$Cir^»;>F*- F U v is 

i o <d±¥® 5 9 <b mm o¥® tc{4g*r * <t ^ 

£*-i£„ TAB^* F&£#1 4*w 7 F^> F5 0± 

TO«xp-^ f 5 2<D^rccrS]*^r^n3itf 0 

#Jtt, i£<DB§Pa55 5Rtf 5 6*>6, rtiMfcr^oTX 
o^F52^«C»6^ ^<DB*§l/fc»60 

fejfewwtt, >(>^>-;u (j^mmm 
tf<p9r&<, Fb-x(c>r>^^^L^c^^«:(K 

F^> F5 OCD^iart^AT^o 
[0 0 19] gK2 8^rtti;iAi 1 6/c^#SiIW:j:0CO>( r 



(4) 4*ra¥6-8 4 34 

6 

Fttftttl 4(DT^6&#ffl*C<fcttftl> 0 C<D<fc5 
4£^'J > F*- F »J *v 1 0fc*< BttftttNteU 

io ncims. 

[0 02 0 ] O^W*7i*^F (J&SflO 

r«swcc ^ > * * * * iKDAPcc«A-r * c i ^-pjte 

F *56tr Sffi«:<fc * * 'J > F ^ v FttJU: 0 % 
<Y > * rt«&£)fiffi<DJ3 0 «fi o r > ^ ^ ^ Ji/tcit 

< cDfiJ^ii^ £o l x a v F ^ 

tt^f-xcwi/rfflus^ffEEt-^awrxy- f©^ 
30 <DS«i*lt^ ^ fc*(c^^g^±cc l oxiiifi© a 

[002 HUC, a«^/hs<-r-sciccj:or. ^ 

40 i^aJ^i^O, CK>Tte, S^lO^/c0CD^I43X 
F%5l#Tfrf-SCi^rt^ 0 x^7^-KMOi 

. [00221 X7^7^- F«£tt*»©tttt±0*J* 
50 n*CiCCj:or^>^©i«i*ftI«r*S3R^iSE5>t- 
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F-v ^ F©J§&&UXtf ft, ^U^^XCD 

fi&#-5£-e2>fttf, EP0jiis#ft±T£,, wc. -f > 

££^js^*>^Ti8r<E>*cj* f-* (tas^) # 
$£&i*ft*. 

[0 02 3] 5tJ&2ftfc:/'J> F*7- b U *5*1 0(D— 
> F F 'J v Is 1 0 ©##±©69^-/1/ (^SP) 

a 1 7£Ht*2:fc(D^©PtgKg2S3ft£. C<D*§ 

mmm 6 2 «im 5 cc^-r^Miaii 6 0 <t 
mt. np§ngi55 5so'5 6 (us) ^ii^r^ous 

ft£ (#JAT&) . 

[0 024] 0 6<DliB-BtC?&^fcCCD^-;KDli»r 

®£H9£^u artftncii-r^ taB'v* 

F*a£ftl 4£0j£^£/c#tC®2te^r^~:r 1 8 CD 

n/c2o^jcD^M^^7 o^wtSo cnzommte 

SiStt, Piil®3 0(C^$nfc^^ + >^'7 2^il 

2»<z> w>^r*r>r3 0 0fl©jtin««Si«7 o*« 

*Tl>£<DT\ W>^/c0 6 0 0 F? b<DMmm& 
[0 02 5] 0 2tt^f^-:7*l 8COWffitC0^$n/c 

fi£$ft6^;b^:/u-,*tf 7 8 £0 7 ic&l&CDH^r 
tf, H4CC7ivrj:3«:, 

l>. f^Jl^^U?**!*, mS7 4CC^$n/cA^ 

y- kh (fSH^cc-r^/c^ccia^i±*r) . 

&*n^7 0*C&|£Sftfcffl;^~F;f£ (0*vfehn *fl 
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[0026] GMScc* «e*©^K^K88R*flB(rir. £ 
«2 8©*li±iCP»Wi3 03&s««3ti&. £<DPfMJI 
(J, -t©*CC3K»^ + >/<7 2RO^>^ft^^8 0 
**l«3ft*«aiW* (V* b l>i?Ab) -eoffecDM^ 
flrC*->Tt>ai,3M.fcl». &CC04ltraOTtfcS*l/fc 
<fc5tC, i^J13 0<Dgi5#4 2«, TIfc#g«2 8*>6 
@ftt b U-* 3 6 

[0 02 7 ] H 3 ? 1 8<E>^rMK:p§itJf 3 0 

mmm 3 0 o±ancnrr z>. mmm 3 0 ©±a£*g# 

Jr^CC-r-y 1 8<D¥fffiCC*fL"CffiS*«6$n^. C(Z> 

Fu-x3 6©aa»*>--g[«±«:iBa3n*. f 
20 a»MlK:-x>Ttt, 01 o«r#j«Lr«rjB«cBi/< 

arcAMsn. ^-^"l 8©wn«c3s«*aw**ffiH(c 

[0 02 8 ] 0 7©S«»itft^»C^S«ffll® 8 4 
l/tf-^l 8<OWffi*cH5E3ti/ca«:fcw-6. loco 

t'i^^l 7(D$t^ia^ia8^^'r o g«2 8CDMi 

»ai»(*»»^8 6ibr^-r. f»«, >r>^«. ^ 
30 ens stc^^r^r^^cc, 0 1CD^>^^>^ 1 2*> 

8 0 SO' C tl <b mm L 3fc3B»^ 1* >^ 7 2 CC^SAT ^ c 
2 8<Dil^«^j2 0 5JUr^>0. f-7*l8©ll$«^ 

40 2 a jur^)^ 0 

. [0 02 9] 0 9«06<D^B-BCC»o/c5:®»®0 
r*0,-»*2 8*B«f«BM2/-^9 0a)-». R 

f^BM 3 0 ©±fficc43i>rwi««w» 8 4 (c <fc -3 

TS«2 8^f-yi 8<D*^Si5^tcS#@^$n/c« 
tt«^T. H5{C^-rRSLfcK5 4*#r&:/y> F 
F*- F V l 0<O^X^v t>m*&<D— gp^> 
ffHfi£iS9 6 SCX 9 8tt«ti«ti]Kft^-r>^ 

9 2RO'9 4rticK§$n^ 0 4>*99*W>**> 
50 ^l2^6*HiL. ^U>F*- FU *S?1 0A(CR^ 
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too 3 o]flsa>*ss««c*jc*r -f 
2o<a«Mcr>-(>*y-* (WMR) &>f>* 

C>Ttt. @9CC^-T*A^U^ F5 2»fiS»l 0 3CC<fc 

oT7K-rcfc^cc2^$n. hs 2<D-€-n-en 

©flmM*©4>*y-*ecar*. fi^r, smtcoiL 
aKsstuuwfe* i- 

>?%mm?zj:5tcift&vz&. commit. 
v>b^9 Fanatic bmm*i%teb o % so * © >f > * 

[0 03 1 ] S3CCmf TAB^-; KfflSf* 1 4<D*?g 

Li»36*fi«*fffitr*^i6© i'-30jsrtt«ria i o tern 

-To tWil'tBKap t on T "XttUp i 1 e 

Jk&'C&tltf&US&ttl*. C©Scoy <<)IJ»£0X 
», f7n>, #y-*-f F. #'jyf;M^^'JU- 

•jx?i/>fi/7^i/-h, xw\ cti6©«**jr* 

i o 5«c«c»jffc*>»«r u h »; » ^) WA^ti^o 

f— ^1 0 4*iEfll*-O5IS|CC»3ir4fc«>«:« % 
71 0 4<D{|(»c^fc;*y p P4'-? h*-;H 0 6#ffl 
C>6ti^o *©f«>0«:, ^^D^r*; K^-iH 0 6& 

[0032] Lt,>*mnm<D&£ic*$^xit. se* 

5 fc. e*tt©«HU-^3 6«r-e©±«:RK:Ci 

©W3e©/<*-> t^-^i 0 4±tc^c^t: 

c^^ocfci^rii, f-^i0 4it u-iflflX* + 

^Cca&fcft, 0J*«F2. ArF, KrCK Kr 
F t £/c«, XeC 1 ^>f^©Exc ime r U — tf 1 
1 2*«*-r&l/-1fttl«Rl 1 0 l^Xtt 
1 0 8 4C«fcorflgJSS*iS><*-> (8t 
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ft) ICU- vx^Sti/cU— tfJWWKtt 
S£P1 1 4CC^-oT^-To 
[0 03 3] **»*Ll>!WWCfaCvCtt, CCOSv 

* 1 0 8 <0«^(Ctta»©JBfe^ + 1 o<D 57 
(««) * % u— 5f*«J:i3fe*«cO** 

[0 034] l-3Xtt»fO7^^l0 8R:J:or« 

3«C«"r«>-f >F*> 2 2M2 40a-^-> 

locDfiSOvX^ 1 0 8CCcfcoT«J5fc3*i 

i oecTT-rflnxaecc^-sww:, se*<DaiW¥«a*6 

30 XttlMO-?^^ 1 0 8 3&«ttffl3tl, T— ^1 040 

fcvj^^ 1 0 8&CFU— !f X^JU^- U-^JU (RCF/X 
[003 5] C<DftJXjftgffil©U-1fi/Xf-AW % — « 

40 uxrMz&mvxzmmzm^z. bp^. 7x^10 
8if-^i 0 4<Dmit&m2titcmftm.i>>xi 1 5 

Excimer U— If *CCct 0 , ^ 1 0 8 

[003 6] u>xi i 5^eaiiv^^$n/cu-if 

&c\^3N^[«f»6tis. »*anxjftfi«c*jc*rtta«yB 
so ^$tisfeai$ti5«i«. KSUnxsnri^yXiPSM* 
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2 -fe > ^ y - h iujsLbmir &s* u > x#es $ ft & © 

[0037] Bfc^ftOXtt, j«ffltt©g**-r 

orator* o-tf**AS*-r*st®«: io 

jSOrsBfO^ffc-r*. x*A^-«R3WW»3ftfrc> 

©tta#*«KXibrst*rra^ ttoctt***!; 

«D«Mfttt3&«-SCCJ6cO. CK>r«:. fcHPil:M#?S£ 

njttr&£^5K{&i®sft£ 0 wpit&a*— 5£r*ft 

0*ft**»*0. -f OTftffi 3ft, *<D 

flS©*M&f¥ffl3&«»*SftSciCC«j:S. ftfflOtittfA 30 
Ktt, t'^-f x<Dtt«:*|-or 5fci>o 1 5S<o©fflr 

teT*. u-1f56K*> r X;u»«©*«Hjpaffirtt< 

ft*o 

[0039] u-ifttsaeoar. s^^-^i o 

?v 7*T> K'JfcT- h<bf^-r^ 0 0 4±CC1 O 40 

* - > «»ar * fcfetCfl«&£«i vmr* 2 

fci>0 3#<^irc56#r**. «cc»^ft:J:^«c. ✓ 

**^*->JC % »*Sft&^*«tt«:*«*i«>r* 

£tfrfcM03£*ft<,> 0 

[0040] v a x, 3g&* + >;^ &t>\ >f>* 
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B$ft/cK^^CcM»L, M&Sftfccft^O&j* 

aw*kD«BM>64iHdft5. cfte><D&?itt@tf>riB 

*8#fr<,> 0 *<&I6*, Sffi<D««««»*fctiS«$ft 
r % ^U, »*3ftWe«©^H«, ftlvOP^ 
- * O^&fifgr AitTfc&a* * C t # V * 

(cs^r*x*^-«K^sr**i:ir^Sfefr^a 
s$ftft«. JBrtroa»*jBj«-r*jis¥iB*=rrs^* 

-) *tt«:j:^r»3E$ft*. 
[0 04 1 ] !f»*»nxtt % o^^x-;h7-';> 

^flPXiJt«l/T*»©M^i**-r-S. U- 

im**nx«, -hkcc v ffi*o^«*»d^ftix<i:ofc 

©**co , fi»®m^^Jtaxrtt^^pjttft-/x 
3&«r*&. see, K*«a«w»-r*^, 

<bHb, *«SAtc»g$ft % *Wfffl*(c#MS» 
i 0Tte«SftTC^^«F<D««ffiliiW-0 7X6 5 8 
7 2 6#«CKl7js;*ftTl>&. JB«c, mm^^MTiafitC 

M»r 3 ft ftSKfcMte -fexiw»*i8Mrr 

[0 04 2] m&ffi*nt:l>-' tf^ST^CiCC^or 

XJl/fift (D) ^>X;Vg (L> U&ttlFOitVyiX 

»* l/C»2|sSB»««c*f^-S L/Dtttt 1 <£ 0 

y X;KDSSCc » b r -/ X juos 3 mat *> c t cc i: 0 

r»6ft-5M*w. m^+w^cc^s^y 

[0 04 3] GB/BKisgor, u-m^JDXur^b 
/c>r>^^x^ h^y>^ffls^»^x;pgp«tt, st* 
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T*ft©«fiitfj«ru — &*&r&& 0 Mtc, 

|aj#'h3<ft£. Etc, U— !f»*ftlXLft:S^#-/X 

[ 0 0 4 4 ] MS. Ll»*H»««:fel»rttE xcime 
«©Sfifi*j <£ £>'x* - 0 r * S J: 

9mSm<OWi&\X\ 5 0nm^f > 4 0 0nm$TOIi 

r*5ciw$oc^. Mtc, jaB©»g 
loos »;>?A-juj^±"crj:<rw^6&i» B 

[0 045] ^BEJRJB^If CC^»*ji«(D«aa«-C*n 20 

x*>tr>^ Klt-f*>X5r*>y. -f:*>fcr-A5 
ItfHIft £*s«tf 6ti&i ^XStcfcW S*©iftStt 
«r»#^f— : >3>i l 7<0TtcK§'*-£c<tT&£ o 

JK»*^— >s>l 1 7tC:fel>T, U-lW&ficioT 

[0046]^tC, f-^10 4ttf©^f^>3 
>tc#S&3ft& 0 C^f-^aXi, WiUiSh i n 
k a wattle J: r>X ifiJRSftT Ir^AS'J - FSMKM 
*fMHH L-2 0©J:^tta*<oa«pTAB^>^ 
- (StfttX) tc*a*&£ftfc, ^ttBBKWx^-- 

Is] G ^Rtf/XttiMItt: ^otmSStifc/ X;i/S5M 
±4)ilDHEHI («») RCf, fit»4f«t 

s^a&fcfflc^ns*ttRcx/xi«fteiRii;*ffia^ .40 

~>tt>>X;l^#*jiLTJ&*C£#T*£. 

^X;uau»«:»Lr2xU=i>y-Y^ 1 2 0£g«jfcjtc{4 
Shinkawa TA B#>#-t*, C 

y X;ugH*±©«W a SbftttciE*SiE^J-r * « 
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rfc<. seMSncc. 2^xi2 0±<D®& 
U^^Xttf^-^l 0 4(C^TitlUaK3ti % Wfom 

« £ ttfi»s«vS{*s«±r iffigges <* ft * *>t& * e 
yiztmicmM&WiZ ft* c i tc & 5 . 

[0 04 7 ] C<D£5tC. rfr|E£ftTl>£^®<9*£J8 

or, 7"-:7*i 0 4tc#-r£V'jn>#-<x 1 2 o<os 
I6ttfcitil£E^J#afiS 5 ft £ . F u - x <b y X rt, 

»tt £— (MtT * C ± tc J: *h C <Da<Dfi«ffi^jaffi3&« 

KCDfifimx F#««3ft*tf:fegtN{c<, :/y 
>F^* FOttfia^ Ffc»SE3ft*. 
[0048]X(C» g*bTAB#>#-tt. 
4fc&#6ftfc^M>F$ £SIoT£«t£F 

i ur»6ns«jfi©— *»«o«Hffiia*ia4«c^. 
«*taa#aas». ea»ttx^^t/»jiB, «^/c^-x 

4«, Jc^fccfcafff^^-f— ^>3>i 2 2«:^«b$n 
n^cRiM© 3 0 <D±m( f c{t^mm<om s a tir 

x-^l 0 4fiCBE0olt6ti. »«WJB8 4*Wfb3-& 
t^X 1 2 0^7*1 0 4K^SffJk:jg#T*/cd?> 

[0 04 9] f-7-10 4^1, fiE^ 

tc, !/->n 2 4tc#Bxe>n^ 0 *©ar, 

OTAB^» F«fi:#**BS«:»IW-4fc«>«: % 7"-^ 
1 0 4*««RLT*>»OXitttC^ *CC, eSiLt^l 
&ti4TAB^?F«4#tt, 7*y>h*-h'J^^l 
0±tC^g$n, RK«^bfcia9©S»»|S/-JU9 0 
ft, -/ X;l/gp^^r 7*'J>h^-h'jy S^CCSH 
«CH3EU. ^XJl«»i-/>^5r>^©R|(c*JC*r»|R 
<DS0CCW-Y>^$y-Jb (-f>i7iBtil»ih«»») *gft 

[0050] ^cc, ii^cD^imii^ -f ^oaaMiixffi 

CCfcorsRttJQrTAB^^ FjBSti*±©jaHO**^^ 
W7^y>h*-F«j 9 i?io«:lgu Site 
mr&*>i<cms&7~-7\ 8^^u>h*-hy ^^1 
OO^SititJIWI— ^®tc^o 0 JBLb; *§m<OWm. 

n^L^mmm. r& % wn^m^co^xmsbit. ft 
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zrvisztmmKm2>('7im<D<<>*¥*y f^d> 

[005 1 ] 

itcjrO, ^>^i^^ ? h^U> F^? FCC*»tt«-f> 
[H 1 ] *»9i<?>— **««c<fc-S-r>^^x 9 10 

[^3] tab^7 Faitti^ssncDMttiar* 

So 

[04] H3©«BA-ACCfeW^KH(DflJStffliar* 



[0 5 ] 0 \<DAls>7is* v h^U > F*7- F 'J »5*fl) 

[06] Hi©-f>^*9 f:/';>f#-F';?^<d 

[07] Sfi«HMHtaS£(c<fc^BHrft«. 

[08 ] TAB^y FIEfi*©— M£&fc«fc£ 

[09] H6©«B-B(C4sWS«WKffiHr** 0 
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